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Diversion agent uses cinematographic techniques to mask latency. 



FIELD OF THE INVENTION 

The invention relates to a software agent for use in an interactive software 
application, in particular, but not exclusively, such as for a virtual-environment or for a video 
game. 

5 

BACKGROUND ART 

The Internet has opened up new opportunities for interaction and collaboration. 
Users may interact in real time or off-line and asynchronously through electronic mail. The 
more intimate the interaction, the more difficult it becomes to deal with the uncertainties 
1 0 associated with delays caused by network latency, bandwidth limitation, etc. For instance, in a 
networked multimedia game where two users are engaged in hand-to-hand combat, network 
latency may spoil the interactivity of the game. 

The International Patent Application published under number WO 98/14898 
(PHA 23,1 56), incorporated herein by reference, discloses a system for processing an 
1 5 interactive software application that governs an interaction between two or more users in a 

virtual environment. The system comprises user-interface machines for actuation by respective 
ones of the users. The machines are interconnected via a network. In order to eliminate 
latency, a specific user is, under circumstances, represented at another user's machine by a 
proxy agent whose response to an action of the other user is governed by a rule base stored in 
20 the other user's machine. The proxy agent is an entity within the virtual environment that 
interacts with that environment according to its own agenda. In above example, the proxy 
agent takes over control from the user in a situation wherein the latency involves direct, close- 
proximity interaction between players and/or objects via the virtual environment software 
application. 



25 



OBJECT OF THE INVENTION 

It is an object of the invention to provide an alternative and more general 
approach to the problem of delays such as caused by network latency. 
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SUMMARY OF THE INVENTION 

To this end, the invention provides a software agent for use in an interactive 
software application that runs on a data processing system. The agent comprises an input for 
receiving information about a delay in presenting data to the user, and an effector for masking 
the delay by selectively creating a user-perceptible effect dependent on the delay under control 
of the application. The effector selectively creates the effect dependent on a duration of the 
delay, e.g., measured network latency, and possibly dependent on further criteria such as the 
state of the application (e.g., the progress of a video game), the status of the user or the history 
of the user interacting with the application. How to measure. latency in the data transmission 
over a network is known in the art and is discussed in some detail further below. The agent 
creates the effect using a cinematographic technique. That is, the image displayed to the user, 
the sounds supplied via the system's loudspeaker or the tactile feedback to the user are 
artificially manipulated to create a special effect. The software agent thus masks the delays 
associated with network latency by diverting the user. Preferably, the agent is capable of 
generating the effect using a respective one of multiple cinematographic techniques. The agent 
employs a respective one of the techniques, for example, dependent on a respective one of 
multiple ranges of the delay measured. The cinematographic techniques may comprise, for 
example, a replacement of a scene by a close-up of part of the scene (zooming- in) or by a 
distant view on the scene (zooming-out). Another technique is to introduce one or more 
dummy objects or beings into the scene blocking the view or diverting the viewer. The dummy 
can be context-related or can be independent of the software application's context. Thus, 
network latency is virtually eliminated. The dummy is made local to the user's machine so that 
the network is not involved. Yet another technique is to change to an interlude or to use 
context switching among scenes. Preferably, the agent generates a type of effect different from 
the effects that the user has seen previously, thus taking into account the individual history of 
the application as experienced by the user. This reduces the chance that the user will become 
aware of the fact that he/she is being distracted. For example, the agent could select randomly 
or according to some other scenario from among the cinematographic effects available (zoom- 
in, zoom out, dummy, context switching, interlude, etc). 

As is clear, the user-perceptible effect created by the diversion agent need not 
be limited to visual impressions. Assume, for example, that the user participates in a multiple- 
user video game involving a contest among individuals or teams. The agent can distract the 
user at the moment the delay occurs in the data delivery by, e.g., sending spoken praising 
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messages or spoken recommendations on certain playing techniques, or by creating surprising 
sound effects. 

Below, the software agent of the invention will be referred to as a "diversion 
agent". Note that the proxy agent of International Patent Application WO 98/14989 (PHA 
23,156) mentioned above represents one user at the machine of another user, especially under 
conditions involving close-proximity interaction. In the current invention, however, the 
diversion agent is activated based on the amount of latency determined, is independent of 
close-proximity interaction and need not represent a user at another user's machine. The 
diversion agent evokes effects based on cinematographic techniques. 



BRIEF DESCRIPTION OF THE DRAWINGS 

The invention is explained in further detail, by way of example and with 
reference to the accompanying drawings, wherein: 

Fig.l is a block diagram of a multiple-user system; 
1 5 Fig.2 is a block diagram of a diversion agent; and 

Figs.3 and 4 illustrate examples of visual effects created by the diversion agent. 
Same reference numerals throughout the drawings indicate similar or 
corresponding features. 

20 PREFERRED EMBODIMENTS 

Fig.l is a block diagram of a multiple-user system 100 comprising multiple data 
processing machines 102, 104, 106 interconnected to each other and to a server 108 
through a network 1 10. Each of machines 102-106 has an appropriate user-interface 
comprising a display and a maneuvering device or another type of user-input device, and 

25 comprises, e.g., a PC. Server 1 08 runs an interactive software application 1 12 that comprises, 
for example, a multi-player video game. A respective diversion agent 1 1 4, 1 1 6 and 1 1 8 is 
downloaded from server 108 onto the storage of a respective one of machines 102-106, e.g., 
upon initialization of the game or upon a machine having registered as a participant with 
server 108. 

30 Here, diversion agents 1 14-118 are pieces of software that are functional 

components of application 1 12. In the multi-player game played at machines 102-106, all 
game actions (i.e., state changes) are sent to all of agents 114-11 8, at least to those to which 
the information is relevant. See International Patent Application WO 98/14897 (PHA 23,155), 
discussed in some detail below. For example, if users 102 and 104 have not interacted before 
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through system 100 and meet each other for the first time in the virtual environment created by 
application 1 12, agents 1 14 and 1 16 need to get all relevant information about the status of 
user 104 and 102, respectively. 

Now, the agent on each particular one of the machines, e.g., agent 1 14 on 
5 machine 102, is always expecting some update of the status of players on other machines 104 
and 106. Preferably, this update information comes at regular intervals. If network 1 10 is 
congested, this information will not arrive in a timely fashion. Agent 1 14 measures the time 
since the last receipt of state information from a location with which it has been engaged in 
activity. This enables to determine the network latency. The agents are set up with a timer. The 
1 0 diversion techniques used can be based, at least in part, on the amount of latency measured. 
For more details on intelligent agents, e.g., on agents with integrated timers, see for an 
example U.S. patent 5,655,081, herein incorporated by reference. So, for instance, if an 
acceptable latency is 60 msec, then a certain class of techniques is used between 60-100 ms, 
another set of techniques would be used between, say, 100-160 msec, and so on. As the 
1 5 latency increases, the techniques preferably become more rigorous. For instance, an initial 

technique in a combat game between two players may involve making the users see a close-up 
of the fighters without seeing the blows occur. Here, punching sounds and "oohs" and "ahhs" 
can be enough, possibly accompanied by corresponding text balloons. More rigorous measures 
may involve having the combatants warp to another world where they do not face each other 

20 (context switching). 

The state information in a multi-user game is preferably sent depending on 
whether or not the players' avatars are within each other's range in the virtual environment 
created by the game. See, for example, International Patent Application WO 98/14897 (PHA 
23,155), herein incorporated by reference. In the invention of the latter application, multiple 
25 users share a virtual environment through their avatars in an interactive software application. 
State changes of a specific user are transmitted to one or more other users dependent on the 
respective relative distances in the virtual environment between the specific user and each 
respective one of the other users. This conditional transmission reduces message traffic over 
network 1 10 and allows the virtual environment to scale indefinitely. 
30 In the example above, the game state information is being sent regularly in 

order to determine latency, but there are other means of measuring it. One of the alternatives is 
to send a message that takes a round trip between machines 102 and 104 and then divide the 
round trip time by a factor of two. For example, on a Unix machine connected to the Internet, 
one can enter "ping -s <Intemet name of a destination machine>" to send a number of round 
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trip packages to the destination machine and obtain the round trip time. This pinging could be 
done once, e.g., at the initialization of the game or at the start of the participation by a 
particular machine, or at regular time intervals to adapt for the dynamic changes in network 
congestion. 

A first alternative embodiment (not shown) of system 100 is one wherein 
machines 102-106 form a distributed operating system so that a separate server 108 is not 
needed. The relevant diversion agent is part of the local application. A second alternative 
embodiment (not shown) of system 100 is one wherein machines 102-106 each comprise a 
CD-ROM drive for a CD-ROM with an interactive application. Server 108 then takes care of 
the distribution, among the relevant other users (e.g., users 102 and 104), of the state changes 
of a specific user (e.g., user 106) with respect to the application on his/her CD-ROM. The 
relevant diversion agent is part of the program stored on the local CD-ROM (or, in other 
implementations, on a magnetic disk, on other optical disks such as DVD, or on any other 
suitable kind of storage medium). 

Fig.2 is a block diagram of the software components for diversion agent 1 14 
residing on machine 102. In this example, the block diagram is representative of diversion 
agents 1 16 and 1 1 8 as well. Agent 1 14 comprises a procedure 202 to determine network 
latency with regard to communication with each of companion machines 104 and 106 via 
server 108. Procedure 202 receives information about the latency via an input 203 coupled to 
network 1 10. As discussed above, various scenarios for such a procedure exist. Procedure 202 
measures the individual latency for the interaction with each of the other participating 
machines, here 104 and 106, that have registered with application 1 12. Dependent on the 
respective ranges of latency measured for each individual one of machines 104 and 106, 
procedure 202 programs software timer 204 and activates one or more of scripts 206, 210, 
2 1 0 at machine 1 02 upon expiry of timers 204. A script is a set of commands that together 
cause machine 1 02 to perform pre-specified operations, here to interfere with the data supplied 
to the user of machine 102 by generating a user-perceptible effect to mask the latency. Each 
scenario of interaction between machine 102 with any other machine may require its own 
individual script. These scripts are part of the interactive application. They may have been 
downloaded from server 108 to machine 102 upon initialization of its participation to 
application 1 12. In one of the alternative embodiments of system 100 mentioned above, the 
scripts are part of the program on the CD-ROM local to machine 102. The commands of the 
script selected are supplied to, e.g., a local graphics board 212 of machine 102 via the 
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machine's graphics engine 214 in order to create the user-perceptible effect at a display 216 of 
machine 102. 

The effect is created, for instance, by adding graphics data that covers a 
substantive portion of the screen of display to achieve the masking effect, for example by 
5 adding graphics data to an existing data stream. 

Timer 204 comprises, e.g., a virtual timer. A timer circuit can be programmed 
to trigger after appropriate time periods. Suppose these periods are 60 msec, 90 msec and 150 
msec, the physical timer is first set to 60 msec, then to 30 msec, and then to 60 msec. 

The appropriate one of scripts 206-2 1 0 is chosen by a selection procedure 2 1 8 
10 that operates on the basis of various inputs. In the example shown, selection procedure 218 
receives input state information 220, such as the state of interactive application 1 12, state of 
players 102-106 involved, a history of player actions, a history of scripts activated on previous 
occasions for this particular player 102. etc. Also, selection procedure 218 receives external 
messages at an input 222 for, e.g.. enabling user 102 to select a preferred subset among scripts 
1 5 206-21 0 to be activated, or for inactivating the diversion agent, etc. In addition, external 

messages can be used to activate a particular diversion script based on a condition other than 
directly involving network latency. Such a scenario is further discussed below with reference 
to Fig.4. The combination of selector 2 1 8 and scripts 206-210 serves as an effector 224 that 
creates a user-perceptible effect under control of the input data supplied via timer 204, and 
20 under control of the state infonmation 220 and external messages at input 222. 

Fig.3 is a first example of a user-perceptible effect created by diversion agent 
114 when undesirable latency has been noticed. A scene 302 as seen by each of the users at 
their respective machines 102 and 104 involves two avatars 304 and 306 in combat. Each 
respective one of avatars 304 and 306 represent a respective one of the users at machines 102 
25 and 104, and arc controlled directly through appropriate user-interfaces if the latency is 

acceptable. However, upon machine 1 02 finding that timer 210 has expired, it switches to 
script 204 showing a close-up representation 308 of avatars 304 and 306. The facial 
expressions of avatars 304 and 306 in close-up representation 308 are preferably changing 
over time, possibly erratically and suddenly, thereby suggesting that they are busy catching 
30 well aimed blows from each other without actually showing the exchange of pugilistic 

information. Additional unexpected effects include, for example, having one of the close-up 
avatars starting to yell at its opponent. 

Diversion agent 1 14 runs autonomously until system 100 lets the users take 
over again without the users realizing that they had ever lost control. The amount of latency of 
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the network connection experienced at machines 102 and 104 is considered substantially equal 
for both when interacting so that diversion agents 1 14 and 1 16 may react substantially 
concurrently. Note that agents 1 14 and 1 16 need not select the same type of diversion 
techniques. Agents 1 14 and 1 16 may choose different diversion techniques. 

As an alternative to the zooming-in, diversion agent 1 14 may introduce a 
distance between avatars 304 and 306 in the virtual environment that is, e.g., proportional to 
the latency measured. This gives the user at machine 104 the impression that his/her adversary 
has suddenly jumped back to prepare for the next attack. Agent 1 16 may act accordingly at 
machine 104. 

Fig.4 is a second example of a user-perceptible effect created by diversion agent 
1 14. Here, the users at machines 102 and 104 are engaged in a motorcycle race and have to 
guide their respective racing avatar 402 and 404 along a racing circuit 406. The user can select 
one or more points of view that may change during the competition, similar to the various 
viewpoints offered in flight simulator video games. Scene 408 represents a point of view from 
close by to illustrate the pursuers, e.g., 405, in detail. Upon machine 102 detecting its latency 
timer having expired, it switches to a particular script 206 that causes display 218 to give, e.g., 
a birds-eye view of the current positions 408 and 410 on circuit 406 of avatars 402 and 404. 
The local data processing for the sake of creating an image now relates to extrapolating the 
current positions in the field based on the information prior to expiry of the timer so that 
avatars are still on the track when latency has been brought back to negligible. One diversion 
technique used is the top view of Fig.4, where both avatars 402 and 404 are racing neck and 
neck. In the cinematographic cuts between shots the positions of avatars 402 and 404 may 
have changed. When the latency condition subsides, there is a cut back to the real situation 
where one is ahead of the other. 

If. in order to handle close-proximity interaction, the proxy agents of 
International Patent Application WO 98/14898 (PHA 23,156) are used initially, the effect may 
be that the positions of avatars 402 and 404 as presented on machine 102 are not consistent 
with the positions as shown on the other machine 104. For example, the proxy agent on 
machine 1 02 shows avatar 402 leading avatar 404 and the proxy agent on machine 104 shows 
the situation the other way round: avatar 404 leading avatar 402. Here, a diversion agent is 
used at an appropriate moment to establish consistence throughout system 100 by masking the 
transition to an unambiguous state wherein one of avatars 402 and 404 is leading the other on 
both machines 102 and 104, brought about by, e.g., a random selection procedure. To attain 
this consistence, information about the states of the avatars at each of machines 102 and 104 
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is required. The state of the proxy agent is processed as an external message at input 222 in 
Fig.2. Note that the use of the diversion agent here is not directly based on measured latency. 
The diversion agent is used to mask a problem caused by latency, here as a result of close- 
proximity interaction taken care of by local proxy agents. 
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CLAIMS: 



j For use in a user-interactive software application for running on a data 

processing system, a software agent comprising an input for receiving information about a 
delay in presenting data to the user, and an effector for masking the delay by selectively 
creating a user-perceptible effect dependent on the delay. 

5 

2 The agent of claim 1 , wherein the effector creates the effect using a 

cinematographic technique. 

3. The agent of claim 2, wherein the effector is capable of generating respective 
1 0 user-perceptible effects using a respective one of multiple cinematographic techniques. 

4. The agent of claim 3, wherein the effector employs the respective technique 
dependent on a respective one of multiple ranges of the delay. 

! 5 5 The agent of claim 3, wherein the effector employs the respective technique 

dependent on a state of the application. 

6. The agent of claim 3, wherein the effector employs the respective technique 
dependent on a history of the user interacting with the application. 

20 

7. The agent of claim 3, wherein a specific one of the cinematographic techniques 
comprises at least one of the following: 

- a replacement of a scene by a close-up of part of the scene; 

- a replacement of the scene by a distant view on the scene; 
25 -an introduction of a dummy object into the scene; 

- a creation of an auditory effect; 

- an increase in distance between interacting objects; 

- a change to an interlude; or 

- context switching among scenes. 
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8. A method of enabling user-interaction with an interactive software application 
running on a data processing system, the method comprising: 

- determining a delay in delivery of data to the user; and 

5 - providing a software agent for selectively creating a user-perceptible effect to mask the 
delay, the creating being based on a duration of the delay. 

9. The method of claim 8, comprising 

- enabling the agent to generate the effect using a respective one of multiple cinematographic 
10 techniques; and 

- enabling the agent to selectively employ a respective one of the techniques. 

10. A storage medium with a user-interactive software application comprising a 
software agent for selectively creating a user-perceptible effect to mask a delay present in 

1 5 delivery of data to the user, the creating being dependent on a duration of the delay. 



BNSDOCID: <WO 9932990A2J_> 




BNSDOCID: <WO 9932990A2_I_> 



WO 99/32990 PCT/IB98/02026 



2/4 




"7 

214 



•212 



U4 



216 



FIG. 2 



BNSDOCID: <WO 993299QA2_I_> 



WO 99/32990 



PCT/IB98/02026 




FIG. 3 



BNSDOC1D: <WO 9932990A2_L> 



- WO 99/32990 



PCT/IB98/02026 




WORLD INTELLECTUAL PROPERTY ORGANIZATION 
Internationa] Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 
G06F 17/00, A63F 9/22 



A3 



(11) International Publication Number: 
(43) International Publication Date: 



WO 99/32990 

1 July 1999(01.07.99) 



(21) International Application Number: PCT/IB98/02026 

(22) International Filing Date: 14 December 1998 (14.12.98) 



(30) Priority Data: 

08/994,827 



22 December 1 997 (22. 1 2.97) US 



(71) Applicant: KONINKLUKE PHILIPS ELECTRONICS N.V. 
[NL/NL]; Groenewoudseweg 1, NL-5621 BA Eindhoven 
(NL). 

(71) Applicant (for SE only): PHILIPS AB [SE/SE]; Kottbygatan 7, 
Kista, S- 164 85 Stockholm (SE). 

(72) Inventors: FREEMAN, Martin; Prof. Holstlaan 6, NL-5656 
AA Eindhoven (NL). SHTEYN, Yevgeniy; Prof. Holstlaan 
6, NL-5656 AA Eindhoven (NL). 

(74) Agent: FAESSEN, Louis, M., H.; Intemationaal Octrooibureau 
B.V., P.O. Box 220, NL-5600 AE Eindhoven (NL). 



(81) Designated States: CN, JP, KR, European patent (AT, BE, CH, 
CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, 
PT, SE). 



Published 

With international search report. 

(88) Date of publication of the international search report: 

2 September 1999(02.09.99) 



(54) Title: DIVERSION AGENT USES CINEMATOGRAPHIC TECHNIQUES TO MASK LATENCY 
(57) Abstract 

A software agent is a functional part of 
a user-interactive software application running 
on a data processing system. The agent 
creates a user-perceptible effect in order to 
mask latency present in delivery of data to the 
user. The agent creates the effect employing 
cinematographic techniques. 





BNSDOCID: <WO 9932990A3_U 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


. Slovenia 


AM 


Armenia 


FI 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LU 


Luxembourg 


SN 


Senegal 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


sz 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BF 


Burkina Faso 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BV 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


UZ 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CG 


Congo 


KB 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


ZW 


Zimbabwe 


ci 


Cote d'lvoire 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


PT 


Portugal 






CU 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






CZ 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Germany 


U 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Estonia 


LR 


Liberia 


SG 


Singapore 







BNSDOC1D: <WO 9932990A3_I_> 



INTERNATIONAL SEARCH REPORT 



International .application No. 

PCT/IB 98/02026 



A. CLASSIFICATION OF SUBJECT MATI'MR 



IPC6: G06F 17/00, A63F 9/22 . t , . r tm . 

According U> Inter national Patent Classifi cation (IPC) or to both national classificatio n and II I 



FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC6: G06F 



Documentation searched other than minimum documentation to the extent that such documents arc included in the fields searched 

SE,DK,FI,N0 classes as above 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



WPI. EP0D0C 



C DOCUMENTS CONSIDERED TO HE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



EP 0714684 Al (NET GAME LIMITED), 5 June 1996 
(05.06.96), abstract 



WO 9625989 A2 (VELOCITY, INC.), 29 August 1996 
(29.08.96), abstract 



US 5655081 A (DAVID N. BONNELL ET AL) , 

5 August 1997 (05.08.97), cited in the application 



WO 9814898 A2 (PHILIPS ELECTRONICS N.V.), 

9 April 1998 (09.04.98), cited in the application 



1-10 



1-10 



1-10 



1-10 



Further documents arc listed in the continuation of Box C. Q Sec patent family annex. 



* Special categories of cited document* 

"A" document defining the general state of the art which is not considered 

to be of particular relevance 
"F/ erlicr document but published on or after the international filing dale 
"1/ document which may throw doubts cm priority claim(s) or which is 

cited to establish the publication date of another citation or other 

special reason (as specified) 
"O" document referring to an oral disclosure, use, exhibition or other 

means 

"P" document published prior to the international filing date hut later than 
the priority date claimed 



"T" later document puhlishcd after the intern alionaJ filing dale or priority 
dale and not in conflict with the application hut cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance: the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

" Y" dt>cumcnl of particular relevance: the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or nwc other such documents, such combination 
being obvious lo a person skilled in the art 

diieumcnl member of the same patent family 



Date of the actual completion of the international search 



15 June 1999 



Pate of mailing of the international search report 

1 7 -06- 1999 



Name and mailing address of the ISA/ 
Swedish Patent Office 
Box 5055, S-102 42 STOCKHOLM 
Facsimile No. + 46 8 666 02 86 



Authorized officer 

Rune Bengtsson/MN 

Telephone No. + 46 8 7X2 25 DO 



Horm PCr/lSA/210 (second sheet) (July 1992) 
BNSDOC1D: <WO 9932990A3_I_> 



INTERNATIONAL SEARCH REPORT 



International application ..No. 

PCT/IB 98/02026 



C (Continuation). DOCUMENTS CONSIPKRKP TO BM KliLFiVANT 



Category* Citation of document, with indication, where appropriate, of the relevant passages 



PA WO 9814897 A2 (PHILIPS ELECTRONICS N.V.), 

9 April 1998 (09.04.98), cited in the application 



Relevant to claim No. 

1-10 



Form PCT/ISA/210 (continuation of second sheet) (July 1992) 
BNSDOCID: <WO 993299QA3J_> 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 



01/06/99 



International application No. 

PCT/IB 98/02026 



Patent document 
cited in search report 


Publication 
date 


Patent family 
mcmbcr(s) 


Publication 
date 


CD 


Al 


05/06/96 


AU 
CA 
JP 
US 


3912195 A 
2163500 A 
8256146 A 
5630757 A 


06/06/96 

Oft /AC /QC 

01/10/96 

O f\ /AT /0~7 

20/05/97 


WO 9625989 


A2 


29/08/96 


AU 


4929096 A 


11/09/96 


US 5655081 


A 


05/08/97 


NONE 






W0 9814898 


A2 


09/04/98 


EP 


0870268 A 


14/10/98 


W0 9814897 


A2 


09/04/98 


EP 


0876653 A 


11/11/98 



Form PCT/I5A/210 (patent family annex) (July 1992) 
BNSDOCID: <WO 993299QA3J_> 



THIS PAGE BLANK <uspto) 



